1. Introduction {#s0005}
===============

People with disabilities have historically had restricted access to the labor market and their adverse economic circumstances -- borne of discrimination on the basis of disability status and subsequent inequities in wages -- are a global problem ([@bb0195].; [@bb0230]; [@bb0150]). In the U.S., among working-age people, inequities in workforce participation or employment persist along the axis of disability status ([@bb0230]; [@bb0235]). In 2013, only 34% of individuals with disabilities in the labor force (i.e., currently working or actively looking for work) were employed -- a much lower rate than their non-disabled counterparts, of whom 74% were employed ([@bb0045]). Disability employment gaps also vary based on other axes of social differentiation, including race, marital status, and educational attainment. For example, Black Americans, American Indians, and Alaska Natives are overrepresented among the disabled population, and have lower workforce participation and lower wages ([@bb0130]). [@bb0235] find greater inequities for men and for individuals who are black or white, 30--59 years of age, not married, and have an Associate\'s degree or less education ([@bb0235]). Employment rates for people with disabilities are shaped by a multitude of factors, including transportation access, individual competencies, health-related constraints, employer attitudes regarding disability, job opportunities and requirements, the availability of workplace accommodations and other employment resources, and the structure of the public disability benefit system ([@bb0045]; [@bb0060]; [@bb0090]; [@bb0260]). These factors are perpetuated by ableism (i.e., the structural and societal devaluation of and discrimination against disabled people) and have led to low employment rates and negative financial outcomes for people with disabilities ([@bb0075]; [@bb0095]; [@bb0225]).

More importantly, employment alone is not an economic panacea for people with disabilities because they are often sorted into 'low' and 'medium' skill occupations, which are more vulnerable to job losses during economic downturns ([@bb0130]). They are consequently paid much lower wages than people without disabilities, which brings about and reinforces pay inequities. Compared to non-disabled workers, disabled workers earn 10 to 25% less on average in the U.S. ([@bb0045]; [@bb0100]; [@bb0230]). The pay gap remains significant across age groups and levels of education for both women and men ([@bb0140]). The reasons for these wage inequities include the changing composition of jobs over time and employer discrimination. People with disabilities experienced a decline in full-time employment from 12% in 1981 to less than 6% in 2014 ([@bb0045]). Workers with disabilities are also less likely to be employed in higher paying occupations -- they have been generally overrepresented in service and blue-collar jobs while underrepresented in managerial and professional positions ([@bb0140]; [@bb0170]).

Although the 1990 Americans with Disabilities Act (ADA) prohibits discrimination against people with disabilities and was expected at the outset to lead to improved access and community participation, disabled people continue to confront workforce participation barriers and inaccessible built environments impeding their mobility ([@bb0030]; [@bb0175]). Twenty-five years after the passage of the ADA, the employment rate for people with disabilities steadily declined over time while the employment rate for non-disabled individuals remained relatively stable ([@bb0175]). The persistence of disparities in workforce participation after the ADA, despite gains in educational attainment among disabled people, points to the limitations of lawsuits as a primary means of enforcing anti-discrimination legislation ([@bb0175]). Furthermore, post-ADA improvements to the accessibility of built environments have been too gradual. In the U.S., many communities still do not have ADA transition plans for pedestrian infrastructure ([@bb0070]) and many public transit systems continue to be widely inaccessible, thus constraining the mobility of people with disabilities, their employment prospects, and their participation in their communities ([@bb0030]).

A lack of accessible transportation is often cited as a barrier to employment for people with disabilities ([@bb0035]; [@bb0165]), but much less is known about the travel patterns of disabled individuals when they are employed and how their commutes relate to the localities where they live and work. In the general population, there is strong evidence to demonstrate that transportation and commuting patterns greatly influence people\'s job access and wage earnings ([@bb0010]; [@bb0135]), but these studies do not address disability. The few studies that investigate the commute patterns of people with disabilities include [@bb0065] and [@bb1000], who found commute times to be similar between workers with and without disabilities in New Jersey and across the U.S., respectively. Another study by [@bb0080] examined adults with disabilities alone and they found public transit users to have longer commute distances to work compared to car users across Canada. While these studies controlled for multiple sociodemographic factors affecting commute times, none accounted for intraurban geographies, thus overlooking how local geographic contexts influence commute times. Brucker and Rollins (2019) included a dummy variable for metropolitan status while the other two studies did not consider geography in their statistical models ([@bb0065]; [@bb0080]). Geographic contexts, especially residential contexts, differ in the numbers, types, and locations of job opportunities; the availability of social and employment services; and transportation access and cost -- all of which shape workers\' commuting decisions and wage earnings. Research on the entire working population shows disparities in commute time, distance, and mode across residential contexts ([@bb0010]; [@bb0110]; [@bb0145]; [@bb0245]), and it is likely that similar disparities exist for disabled workers. More empirical work on the spatial heterogeneity of wage earnings and commute patterns would enhance our current understandings of how geographic conditions influence the socioeconomic inequities experienced by workers with disabilities. Disabled workers regularly experience indignities in the form of lower wages and inaccessible built environments. If they have longer or more challenging commutes to work, this represents an additional tax on a group that has already been systematically excluded from gainful employment, and it is therefore important to identify where exactly these injustices occur to better address them. A greater attention to locational differences would generate useful information for local policy and planning initiatives, including the identification of specific neighborhoods that most need improvements to transportation infrastructure, housing development plans, and workplace discrimination.

Regarding mode of transportation to work, public transit use is low among U.S. workers; and for those who rely on public transportation, commutes are more taxing. In the U.S., disabled and non-disabled workers have comparably low rates of public transit use: 5.5% and 5.1%, respectively (Brucker and Rollins 2019). Among people with disabilities, employed individuals use public transit less than non-workers ([@bb0160]). For disabled individuals, reasons to avoid public transportation include physical inaccessibility and long commute times ([@bb0020]). Since public transit users have considerably longer work commutes than car users ([@bb0080]), public transit use is an important covariate to control for in statistical analyses of commute times.

Associations between sociodemographic factors and commute time and distance have been widely studied. Gender and race have important links to commuting, with white women often working closer to home than their male counterparts ([@bb0105]). Women\'s higher burden of domestic responsibilities and lower wages account in part for these gender disparities ([@bb0010]; [@bb0050]). However, similar gender disparities have not been found for Black, Latinx, and Asian workers ([@bb0005]; [@bb0055]; [@bb0120]; [@bb0180]). Research shows that people who work in low-wage positions often work close to home ([@bb0135]), although recent evidence suggests that in cities undergoing rapid gentrification, low-wage workers, especially minority workers, increasingly endure long commuting trips ([@bb0025]). We anticipate that these sociodemographic characteristics will intersect in complex ways with intraurban location to shape wages and commute trips for people with disabilities.

Our study has three main research questions: (1) how do wages and commute times differ between workers with and without disabilities in the New York metropolitan region, (2) how do these disparities vary between urban and suburban areas of the metropolitan region, and (3) how are wages and commute times influenced by sociodemographic and geographic factors for workers with disabilities alone? This research provides new empirical insights into the conditions of employment and commuting for urban and suburban residents with disabilities in a major U.S. metropolitan region. We also consider how gender, race, and transportation mode, factors significant in previous research ([@bb0010]; [@bb0050]; [@bb0065]; [@bb0135]), intersect with disability to influence wage and commuting trends.

2. Materials & methods {#s0010}
======================

2.1. Study area {#s0015}
---------------

The study area for this research is the New York metropolitan region, an area centered around New York City. With a population of more than 19 million, the region is the most populated in the U.S., a major economic node of integrated housing and labor markets ([@bb0250]), and the largest commuting region in the U.S. Jobs are concentrated in Manhattan, the region\'s center which receives 1.6 million commuters each workday ([@bb0255]). The region stands out for its extensive transit network that includes subway, bus, and light rail networks, and for its diverse residential settings that range from dense, high-rise neighborhoods in the center to low-density, exurban zones on the region\'s fringe. The size and geographic diversity of the region make it an important empirical case study for investigating intraurban wage and commuting trends among workers with disabilities. A focus on New York will generate insights on the wage and commuting patterns of disabled workers in the largest U.S. metropolitan region. In addition, our focus on a single metropolitan region enables us to tease out intraurban patterns that are often neglected in studies based on national data.

In recent decades, the New York metropolitan region experienced distinctive changes in employment and commuting across three intraurban zones: the center (i.e., Manhattan), inner ring, and suburbs ([Fig. 1](#f0005){ref-type="fig"} ). From 2000 to 2009, employment increased in the center and suburbs ([@bb0205]) but decreased in the New Jersey counties closest to Manhattan ([@bb0010]). The relocation of jobs shaped the relationships between residential location, wage earnings, and commute time. In 2010, workers residing in the center received the highest wages and had the shortest commutes, with commute times generally declining alongside increases in hourly wages. In contrast, workers living in the inner ring and suburbs had longer commutes in exchange for higher wages ([@bb0010]).Fig. 1PUMA boundaries in the New York metropolitan region.Fig. 1

Compared to the rest of the U.S., workers in the New York metropolitan area are more likely to use public transportation to commute due to the accessibility of mass transit coupled with slow driving times ([@bb0205]). Nonetheless, research showed that the customary mode of transportation to work varies by residential location and among racialized groups. In Manhattan, most residents used public transit or walked to work. A higher proportion of workers in the inner ring and suburbs commuted by car. White workers were more likely to drive to work while workers of other racialized groups were more likely to utilize public transportation ([@bb0010]). To date, research on employment and commuting in the New York metropolitan region has yet to investigate how having a disability might influence these patterns.

2.2. Data {#s0020}
---------

All data on employed residents in the study area were obtained from the Public Use Microdata Sample (PUMS) of the American Community Survey (ACS) for the 2008--2012 time period. Of all the national surveys conducted in the U.S., the ACS collects data that is most representative of the working population. In the original dataset, each year contains a 1% sample of the total population in the New York metropolitan region and the pooled five-year dataset represents approximately 5% of the study area\'s total population. Our sample consists of all individuals who received wage or salary income in the past 12 months. We omitted self-employed people, people who worked at home, and individuals whose estimated hourly wage was \<\$1 per hour. The final sample size is 373,521 workers, of which 12,922 individuals report having a disability (approximately 3.5% of the total). We refer to the 2008--2012 dataset as the 2010 PUMS for brevity and to highlight the dataset\'s midway time point. Individuals in PUMS are nested in Public Use Microdata Areas (PUMAs), which are the geographic areas that were statistically generated for public dissemination of PUMS without violating individual privacy. Each PUMA contains at least 100,000 individuals.

The study period overlaps with the macroeconomic contraction known as the Great Recession. During the 2007--2009 recession, there was widespread restructuring in both housing and labor markets, which jointly and independently affected workers, especially lower- and middle-class workers. Unemployment rates in the U.S. were the highest since 1983, with disproportionate losses borne by disabled workers, whose share of the total workforce declined by 9% ([@bb0130]). Employed individuals with and without disabilities experienced similar declines in average annual earnings over the course of the recession, but large disparities in earnings remained by disability status ([@bb0175]). The commuting patterns of people with disabilities during this time period have not been studied much. We know that the average one-way commute time in the U.S. dipped by a fraction of a minute during the recession ([@bb0115]) and that nationally, disabled and non-disabled workers had similar commute times (Brucker and Rollins 2019; [@bb0065]).

We use the ACS\'s definition of disability as a binary variable (presence or absence of a 'deficit'), which is based on responses to items about limitations in hearing, vision, ambulatory, cognitive, independent living, and self-care capacity ([@bb0130]). However, we recognize that the experience of disability is varied and relational. Disability type and the severity of one\'s disability and/or health status interact with socioeconomic status and educational attainment to shape a person\'s perceived suitability of employment and level of compensation ([@bb0230]).

Following [@bb0010], we divided the region into three zones that represent the region\'s diverse residential and transportation environments. The *center* consists of Manhattan, the region\'s largest concentration of job opportunities and the focal point of the region\'s transportation networks. Although the study region is polycentric, Manhattan stands out as the region\'s single largest employment center, accounting for almost one-quarter of the region\'s jobs in 2010 ([@bb0010]). Manhattan also represents a distinctive residential context, with its exceptionally high population and commercial densities and extensive public transit networks. The *inner ring* that includes Brooklyn, Queens, and the Bronx in New York City and some adjacent areas of New Jersey comprises dense residential areas that are connected to Manhattan via public transit ([Fig. 1](#f0005){ref-type="fig"}). The remaining areas are designated as *suburbs*. Although heterogeneous, these areas typically have low population densities, limited public transportation, and require a long or expensive commuting trip to reach jobs in Manhattan ([@bb0010]).

We anticipate that the three zones may give rise to differences in wages and commute times for people with disabilities due to disparities in residential density and transit availability. Compared to locations in the center and urban ring, suburban areas with lower population density have fewer public transit options and less frequent timetables, thus constraining the mobilities of disabled suburban commuters who rely on public transit ([@bb0015]; [@bb0020]). In general, transportation unavailability and inaccessibility are major mobility and commuting challenges for many disabled individuals ([@bb0030]; [@bb2000]). Unlike non-disabled individuals, disabled commuters regularly contend with physical barriers and attitudinal issues during their travels that are related to their impairment and impede their mobility ([@bb0030]; [@bb0020]). For example, when using public transit, individuals with mobility or vision impairments often encounter unavailable or inoperable lifts or ramps and drivers who do not provide stop announcements ([@bb0030]).

To investigate the pay and commute time disparities between workers with and without disabilities, our main outcome variables are log hourly wage and commute time. The 2010 PUMS contains total wage or salary income in the past 12 months. We calculated hourly wage, which is equal to the wage and salary earnings divided by the estimated number of weeks worked and divided by the typical hours worked per week. We then calculated and used log hourly wage due to a positive skew in hourly wages. Commute time is the one-way, self-reported time spent traveling to work on a typical day, in minutes.

2.3. Methods {#s0025}
------------

Our two dependent variables are log hourly wage and one-way commute time to assess differences between workers with and without disabilities in terms of wages and their work commutes, respectively. We used linear mixed-effects models (LMMs) with PUMA-level random intercepts to account for the non-independence of observations within PUMAs. Separate LMMs were constructed for three distinct dependent variables (log hourly wage and one-way commute time for the total sample, and one-way commute time for disabled individuals alone) and four different geographies (metropolitan region, center, inner ring, and suburb). Independent variables in the LMMs are individual characteristics that include age, education level, race/ethnicity, gender, disability, marital status, part-time work status, public assistance status, and public transit use; and PUMA-level attributes that include work and residential locations. In total, we generated 12 models using the 2010 PUMS data.

LMMs are useful for representing, estimating, and accounting for the relationship between data nested at different levels, such as individuals and the groups that they belong to ([@bb0240]). In our case, we have individuals and the PUMAs that they reside in. A conventional practice is to fit a fixed effects model at one level but not the other, which can lead to individual or ecological fallacies ([@bb0240]). Another option is to fit separate fixed effects models at the individual and group levels. An LMM is a streamlined approach because it combines these two steps into one ([@bb0085]). Yet another alternative is to include dummy variables belonging to the group level as predictors in a fixed effects model to account for the nested data structure ([@bb0185]). However, this approach is better suited when the number of groups is small (i.e., under 20 or 30) ([@bb0040]; [@bb0185]), whereas our sample contains 142 groups. Furthermore, fixed effects models have limiting assumptions and constraints. Fixed effects models treat group-level variables as fixed variables, only explicitly modeling within-group variation and assuming to capture all the variability at the group level. Fixed effects models also do not assume that groups are sampled randomly, therefore results may not be generalizable to other groups that are not included in the models. Unlike fixed effects models, mixed-effects models do not have these limiting assumptions and can directly estimate group-level predictors and between-group variability without having to include an unwieldy number of parameters ([@bb0040]; [@bb0185]). These are the advantages for which we choose LMMs over simple linear regressions.

LMMs extend simple linear regressions to include both fixed and random effects. In our models, the *fixed effects* are the constant slopes and the *random effects* are the varying intercepts for each PUMA. In other words, the intercept is allowed to vary for each PUMA. All PUMAs are assumed to have the same slope, but some may have a higher or lower intercept than the average relationship for all PUMAs. We calculated two types of R^2^ (marginal R^2^ and conditional R^2^) to quantify the variance attributable to the different types of effects. Marginal R^2^ is the share of the total variance explained by the fixed effects and conditional R^2^ is the proportion explained by both the fixed and random effects ([@bb0215]).

To quantify the wage gap between workers with and without disabilities at four discrete geographies (i.e., the entire metropolitan region and the three intraurban zones), we generated four separate LMMs with log hourly wage as the dependent variable. Each model represents a distinct residential area. The first model pertains to the entire study area and the other three models apply to the intraurban subregions: center, inner ring, or suburb. For these LMMs, we included an interaction covariate of female and disabled to better assess the effects of gender and disability status on wages. We also calculated the exponentiated regression coefficients to present the percent increase or decrease in wages in one group relative to its reference group.

To estimate the disparity in commute time between workers with and without disabilities at the scale of the metropolitan region as well as within each distinct intraurban zone, we constructed LMMs with one-way commute time as the dependent variable. We generated four models, one each for the geographic zones discussed earlier. We experimented with including an interaction term for female and disabled, but it was not statistically significant and did not change the results, so we did not include it in the final models.

Our final research objective is to assess the impacts of socioeconomic and geographic factors on the relationship between commute time and wages for workers with disabilities alone in each of the four geographies. A focus on workers with disabilities allows us to investigate closely the economic and social influences on their commuting times at different geographic scales. Separate models were created for each geographic zone with commute time as the dependent variable.

We generated models at different geographic scales: at the scale of the metropolitan region and for each of the three intraurban zones. The models enable us to assess how inequalities in commuting and wages based on disability status vary among geographic context. It is possible for associations to be present in the center, but not in the inner ring or suburbs, and vice versa. By identifying where disparities in commuting and wages are highest, we can better understand the local causes driving disparities and pinpoint the localities where policy changes are critical.

3. Results & discussion {#s0030}
=======================

3.1. Descriptive statistics on hourly wages and commute time {#s0035}
------------------------------------------------------------

From the descriptive statistics alone, we find striking differences in hourly wages between workers with and without disabilities ([Table 1](#t0005){ref-type="table"} ), corroborating the wage gaps reported previously in the literature (e.g., [@bb0045]; [@bb0100]; [@bb0230]). We focus on median hourly wages because the mean calculations are influenced by a positive skew in the data and an outlier in the center that consists of one disabled worker earning extremely high wages. The largest wage gap is in the center, followed by the suburbs and the inner ring. In the center, workers without disabilities earn a median hourly wage of \$26.79 while workers with disabilities earn \$20.27 -- a difference of \$6.52 an hour. In the suburbs, the difference in median hourly wage is \$4.81 an hour -- workers without disabilities earn \$24.04 while workers with disabilities earn \$19.23. The disparity in median hourly wage is lowest in the inner ring at \$2.88 an hour, with non-disabled workers earning \$19.23 compared with disabled workers\' median hourly income of \$16.35.Table 1Hourly wage & commute time descriptive statistics.Table 1Entire metroCenterInner ringSuburb*MedianMedianMedianMedian***Hourly wages (USD)**With disability17.9520.2716.3419.23Without disability21.9226.7919.2324.03  **Commute time (min)**With disability30303020Without disability30303025  *%%%%***Public transit users**With disability28.063.944.111.0Without disability27.761.945.710.9

At the scale of the metropolitan region where we do not find major differences in the average one-way commute times between workers with and without disabilities, our findings are similar to those reported at national and state levels (Brucker and Rollins 2019; [@bb0065]; [@bb0080]). What is unusual is that we find slight intraurban differences ([Table 1](#t0005){ref-type="table"}). In the suburbs, the median commute time for disabled workers is five minutes shorter than it is for non-disabled workers.

Consistent with national statistics indicating low levels of public transit use across the U.S. regardless of disability status (Brucker and Rollins 2019), public transit use is not significantly different between disabled and non-disabled workers at the metropolitan scale. However, we do find small intraurban differences in public transit use ([Table 1](#t0005){ref-type="table"}). In the center, a higher percentage of disabled workers rely on public transit, whereas the disparity is reversed in the inner ring.

3.2. Wage gap findings {#s0040}
----------------------

### 3.2.1. Disability {#s0045}

After controlling for economic, demographic, and geographic factors, we find wage disparities by disability status and gender in the New York metropolitan region, with considerable wage variation by residential location. Across the metropolitan region, workers with disabilities earn 17% less on average than comparable workers without disabilities ([Table 2](#t0010){ref-type="table"}a, Model 1). This finding is within the bounds of existing disability wage gaps, that range from 10 to 25% in previous U. S. studies ([@bb0045]; [@bb0230]).Table 2LMM results with log hourly wage as the dependent variable.Table 2a. Metro & centerVariable*Model 1:Model 2:Entire MetroCenter*Estimate95% CIPercent*P*-ValueEstimate95% CIPercentP-Value***Fixed Effects****Disability Status*Yes−0.18−0.20, −0.16−16.6\< 0.001−0.19−0.28, −0.10−17.1\< 0.001Noref*Gender*MalerefFemale−0.16−0.16, −0.15−14.4\< 0.001−0.19−0.21, −0.17−17.4\< 0.001*Female x Disabled*0.070.04, 0.096.9\< 0.0010.05−0.06, 0.164.80.43*Race/Ethnicity*WhiterefBlack−0.07−0.08, −0.06−6.5\< 0.001−0.11−0.14, −0.07−10.3\< 0.001Hispanic−0.16−0.16, −0.15−14.5\< 0.001−0.17−0.20, −0.13−15.2\< 0.001Asian−0.17−0.17, −0.16−15.3\< 0.001−0.14−0.17, −0.11−13.2\< 0.001*Educational Attainment*Less than HS−0.32−0.33, −0.31−27.4\< 0.001−0.37−0.42, −0.33−31.2\< 0.001HS to Associate\'s DegreerefBachelor\'s Degree or Higher0.480.47, 0.4861.4\< 0.0010.620.60, 0.6586.5\< 0.001*Marital Status*Married0.190.19, 0.2021.1\< 0.0010.180.16, 0.2019.4\< 0.001Not Marriedref*Work Status*Part-Time−0.31−0.31, −0.30−26.4\< 0.001−0.28−0.31, −0.24−24.1\< 0.001Full-Timeref*Public Assistance Recipient*Yes−0.26−0.28, −0.23−22.5\< 0.001−0.49−0.61, −0.37−38.7\< 0.001Noref*Public Transit Use*Yes−0.08−0.08, −0.07−7.4\< 0.0010.01−0.01, 0.031.30.27Noref*Work Location in Manhattan (at PUMA-level)*Yes0.210.20, 0.2223.3\< 0.0010.02−0.01, 0.052.30.12Noref*Home Location (at PUMA-level)*In Center0.01−0.05, 0.081.50.65In Inner Ring−0.08−0.11, −0.05−7.7\< 0.001In Suburbsref*Age (years)*0.010.01, 0.011.1\< 0.0010.010.01, 0.011.3\< 0.001*Commute Time (minutes)*0.0020.002, 0.0030.2\< 0.001−0.001−0.002, −0.001−0.1\< 0.001***Random Effects****PUMA-Level Intercept*0.0090.007, 0.0120.90.0270.013, 0.0912.8*R*^*2*^*(marginal)*0.3070.261*R*^*2*^*(conditional)*0.3210.293*AIC*766,693.556,005.22*BIC*766,910.156,150.75  b. Inner ring & suburbVariable*Model 3:Model 4:Inner RingSuburb*Estimate95% CIPercentP-ValueEstimate95% CIPercentP-Value***Fixed Effects****Disability Status*Yes−0.13−0.15, −0.10−12.0\< 0.001−0.21−0.23, −0.19−18.8\< 0.001Noref*Gender*MalerefFemale−0.09−0.10, −0.09−8.8\< 0.001−0.19−0.19, −0.18−17.1\< 0.001*Female x Disabled*0.020.02, 0.062.10.260.09−0.05, 0.129.1\< 0.001*Race/Ethnicity*WhiterefBlack−0.06−0.07, −0.05−5.5\< 0.001−0.08−0.09, −0.07−7.9\< 0.001Hispanic−0.15−0.16, −0.14−13.8\< 0.001−0.17−0.18, −0.16−15.5\< 0.001Asian−0.20−0.21, −0.19−17.9\< 0.001−0.13−0.14, −0.11−11.8\< 0.001*Educational Attainment*Less than HS−0.30−0.31, −0.29−26.0\< 0.001−0.31−0.32, −0.29−26.5\< 0.001HS to Associate\'s DegreerefBachelor\'s Degree or Higher0.470.46, 0.4860.2\< 0.0010.460.45, 0.4657.8\< 0.001*Marital Status*Married0.110.11, 0.1212.0\< 0.0010.250.24, 0.2528.2\< 0.001Not Marriedref*Work Status*Part-Time−0.23−0.24, −0.22−20.4\< 0.001−0.35−0.36, −0.34−29.4\< 0.001Full-Timeref*Public Assistance Recipient*Yes−0.28−0.32, −0.24−24.4\< 0.001−0.19−0.24, −0.14−17.3\< 0.001Noref*Public Transit Use*Yes−0.10−0.10, −0.09−9.1\< 0.001−0.08−0.09, −0.07−7.6\< 0.001Noref*Work Location in Manhattan (at PUMA-level)*Yes0.190.19, 0.2021.5\< 0.0010.270.26, 0.2931.3\< 0.001Noref*Home Location (at PUMA-level)*In CenterIn Inner RingIn Suburbs*Age (years)*0.010.01, 0.011.0\< 0.0010.010.01, 0.011.1\< 0.001*Commute Time (minutes)*0.0010.001, 0.0010.1\< 0.0010.0030.003, 0.0030.3\< 0.001***Random Effects****PUMA-Level Intercept*0.0090.006, 0.0130.90.0040.003, 0.0060.4*R*^*2*^*(marginal)*0.2530.340*R*^*2*^*(conditional)*0.2680.346*AIC*288,962.2416,671.4*BIC*289,140.2416,855.5

There are intraurban variations in the wage disparity between disabled and non-disabled workers. Workers residing in the center and suburbs experience the largest wage gaps followed by workers in the inner ring. Compared to workers without disabilities, workers with disabilities living in the center earn on average 17% less in hourly wages ([Table 2](#t0010){ref-type="table"}a, Model 2) and those living in the suburbs earn 19% less ([Table 2](#t0010){ref-type="table"}b, Model 4). In the inner ring, the wage disparity is smallest as residents with disabilities earn 12% less on average than workers without disabilities ([Table 2](#t0010){ref-type="table"}b, Model 3).

The wage disparity is also gendered. Compared to non-disabled male workers, disabled women earn 24% less across the metropolitan region ([Table 2](#t0010){ref-type="table"}a, Model 1). A similar and significant wage gap also emerges in the model for the suburbs ([Table 2](#t0010){ref-type="table"}b, Model 4). Disabled female workers also earn 11% less than non-disabled female workers in the entire metropolitan region and in the suburbs. Gender disparities in wage earnings are widely recognized within the general population, with women earning less than men ([@bb0010]; [@bb0050]); however, less is known about the intersection of gender and disability. Our results reveal that being female compounds the economic penalty associated with having a disability (Brucker and Rollins 2019; [@bb0100]). The findings also vary by zone, indicating that female workers with disabilities who live in the suburbs face more wage discrimination than they do in other parts of the metropolitan region.

Intraurban inequalities in the disability pay gap are important because they reveal geographic inequities in economic mobility and financial security. In Manhattan, the central zone, where wages are the highest in the metropolitan region, workers with disabilities earn much less than workers without disabilities. The large wage disparity coupled with the high cost of living in Manhattan minimizes the gains for workers with disabilities in Manhattan relative to those who live elsewhere in the New York metropolitan region. While residents outside Manhattan have poorer geographic access to good jobs and earn lower absolute wages, they have lower housing costs ([@bb0220]). The disability pay gap can have pernicious effects on the economic well-being of residents with disabilities. A lower wage may entail a reduced capacity to accumulate wealth and maintain financial stability. Workers navigating the low wage labor market are particularly vulnerable as lower wages entrap them in a cycle of poverty ([@bb0125]).

### 3.2.2. Race/ethnicity, gender, and other covariates {#s0050}

Across the metropolitan region, we find significant wage gaps along other social axes of difference, including race/ethnicity and gender ([Table 2](#t0010){ref-type="table"}a, Model 1). In our sample, all racialized minority workers earn much less than white workers, but the wage differences vary by group. Hispanic and Asian workers have the highest wage disparities at 15% lower wages while black workers have the lowest wage disparity with 7% lower wages than white workers. Female workers earn 14% less than male workers. These results corroborate those of recent studies demonstrating that racialized minorities and women earn lower wages, thus facing greater pay discrimination in the labor market than white men ([@bb0025]; Brucker and Rollins 2019).

Transportation mode, level of education, marital status, work status (part-time versus full-time), public assistance status, work location, and residential location also influence wage disparities ([Table 2](#t0010){ref-type="table"}a, Model 1). Public transit users earn 7% less than workers utilizing other transportation options, mainly driving. Workers with a bachelor\'s degree or higher level of education earn 61% more in hourly wages compared to those with no bachelor\'s degree. Married workers earn 21% more than workers who are not married. Part-time employees earn 26% less than full-time employees. Public assistance recipients earn 23% less than non-recipients. Approximately 0.5% of non-disabled workers receive public assistance while 1.4% of disabled workers receive public assistance. For all workers, the average total public assistance income in the past 12 months was \$3972. Manhattan workers earn 23% more than those who work in the inner ring and suburbs. Compared to suburban residents, center residents earn 1.5% more and inner ring residents earn 8% less. Our findings are consistent with previous studies examining wage disparities by transport mode, level of education, and residential location (e.g., [@bb0010]; Brucker and Rollins 2019; [@bb0100]). The inclusion of disability as a covariate does not alter the directions of the relationships between wages and other socioeconomic and geographic characteristics.

Intraurban patterns generally reflect the trends at the metropolitan scale with a couple of exceptions. In the center, public transit use does not approach statistical significance ([Table 2](#t0010){ref-type="table"}a, Model 1). This is likely because public transit use is common in Manhattan for workers across the wage spectrum and along other axes of social difference ([@bb0010]). The share of the total variance explained by the random effects (i.e., the varying PUMA-level intercepts), differs markedly between the metropolitan region, center, and suburbs. At the scale of the metropolitan region, the proportion is 1.4%. In contrast, the proportion is highest in the center (3.2%) and lowest in the suburbs (0.6%). These findings indicate the importance of distinguishing central transit hubs from other intraurban zones and accounting for different levels in nested data.

3.3. Commute time disparities {#s0055}
-----------------------------

### 3.3.1. Disability {#s0060}

Across the New York metropolitan region, after controlling for transit use, age, and other factors influencing commute time, there is a significant difference between workers with and without disabilities even though the coefficient estimates are notably small. The commute time for workers with disabilities is nearly one minute longer than that for similar workers without disabilities ([Table 3](#t0015){ref-type="table"}a, Model 1). Our small coefficient estimates align with prior studies that found differences that were small or not statistically significant in the commuting patterns of disabled workers compared to non-disabled workers or by disability type at the state and national scales. [@bb0065] compared commute time disparities between New Jersey residents with and without disabilities and found small differences, and Brucker and Rollins (2019) found differences that did not reach statistical significance for a representative sample of the entire U.S. population. In Canada, [@bb0080] found that disability type did not have a sizeable influence on commute distance.Table 3LMM results with commute time as the dependent variable.Table 3a. Metro & center\
Variable*Model 1:Model 2:Entire MetroCenter*Estimate95% CIP-ValueEstimate95% CIP-Value***Fixed Effects****Disability Status*Yes0.970.56, 1.37\< 0.0013.862.53, 5.18\< 0.001Noref*Race/Ethnicity & Gender*White MalerefWhite Female−4.23−4.43, −4.04\< 0.0010.670.08, 1.250.03Black Female1.331.00, 1.67\< 0.0011.250.15, 2.370.03Black Male2.151.78, 2.52\< 0.0011.780.57, 3.000.004Hispanic Female−1.33−1.64, −1.01\< 0.0010.44−0.50, 1.390.36Hispanic Male0.590.28, 0.89\< 0.0010.64−0.32, 1.610.20Asian Female−0.62−0.98, −0.26\< 0.0010.68−0.27, 1.630.16Asian Male2.372.03, 2.72\< 0.0010.95−0.06, 1.970.07*Educational Attainment*Less than HS−0.13−0.43, 0.170.400.72−0.35, 1.780.19HS to Associate\'s DegreerefBachelor\'s Degree or Higher1.931.76, 2.11\< 0.001−0.43−1.06, 0.190.17*Marital Status*Married1.040.87, 1.20\< 0.0010.36−0.13, 0.850.15Not Marriedref*Work Status*Part-Time−4.42−4.65, −4.20\< 0.001−0.61−1.36, 0.140.11Full-Timeref*Public Assistance Recipient*Yes2.511.52, 3.50\< 0.0013.260.63, 5.890.02Noref*Public Transit Use*Yes23.7023.48, 23.93\< 0.00113.7013.23, 14.17\< 0.001Noref*Work Location in Manhattan (at PUMA-level)*Yes11.4311.20, 11.67\< 0.001−19.98−20.58, −19.39\< 0.001Noref*Home Location (at PUMA-level)*In Center−22.83−25.62, −20.03\< 0.001In Inner Ring−4.53−5.56, −3.49\< 0.001In Suburbsref*Age (years)*0.040.03, 0.04\< 0.0010.070.05, 0.08\< 0.001*Log Hourly Wage*2.772.66, 2.88\< 0.001−0.72−1.00, −0.43\< 0.001***Random Effects****PUMA-Level Intercept*18.1414.55, 23.255.902.79, 19.66*R*^*2*^*(marginal)*0.2680.245*R*^*2*^*(conditional)*0.2930.259*AIC*3,395,665205,250.4*BIC*3,395,903205,412.1  b. Inner ring & suburb*Model 3:Model 4:Inner RingSuburb*VariableEstimate95% CIP-ValueEstimate95% CIP-Value***Fixed Effects****Disability Status*Yes1.631.02, 2.24\< 0.0010.19−0.37, 0.750.50No*Race/Ethnicity & Gender*White MaleWhite Female−2.65−3.03, −2.27\< 0.001−4.25−4.48, −4.01\< 0.001Black Female2.562.10, 3.03\< 0.0010.24−0.31, 0.780.40Black Male3.042.54, 3.54\< 0.0011.380.78, 1.98\< 0.001Hispanic Female−0.65−1.10, −0.190.006−2.23−2.71, −1.76\< 0.001Hispanic Male1.120.67, 1.57\< 0.0010.22−0.23, 0.680.33Asian Female0.590.06, 1.120.03−1.09−1.62, −0.55\< 0.001Asian Male2.902.39, 3.41\< 0.0011.801.30, 2.30\< 0.001*Educational Attainment*Less than HS0.650.26, 1.050.001−2.25−2.72, −1.78\< 0.001HS to Associate\'s DegreeBachelor\'s Degree or Higher1.020.74, 1.30\< 0.0012.232.01, 2.46\< 0.001*Marital Status*Married0.370.12, 0.620.0030.760.53, 0.99\< 0.001Not Married*Work Status*Part-Time−2.42−2.78, −2.06\< 0.001−5.44−5.73, −5.14\< 0.001Full-Time*Public Assistance Recipient*Yes1.510.20, 2.820.021.780.17, 3.390.03No*Public Transit Use*Yes21.2220.93, 21.51\< 0.00125.2324.81, 25.65\< 0.001No*Work Location in Manhattan (at PUMA-level)*Yes7.056.74, 7.35\< 0.00124.8724.44, 25.30\< 0.001No*Home Location (at PUMA-level)*In CenterIn Inner RingIn Suburbs*Age (years)*0.040.03, 0.05\< 0.0010.020.01, 0.02\< 0.001*Log Hourly Wage*1.271.09, 1.44\< 0.0013.443.30, 3.59\< 0.001***Random Effects****PUMA-Level Intercept*18.9413.64, 28.0716.5712.23, 23.73*R*^*2*^*(marginal)*0.2460.333*R*^*2*^*(conditional)*0.2740.354*AIC*1,314,1891,852,645*BIC*1,314,3871,852,849

Although differences in commute time for the whole study area are small, we find notable variation among intraurban zones after economic and demographic variables are controlled for. Compared to commuters with no disabilities, commuters with disabilities living in the center travel nearly four minutes longer ([Table 3](#t0015){ref-type="table"}a, Model 2) and those living in the inner ring travel 1.6 min longer ([Table 3](#t0015){ref-type="table"}b, Model 3), which represent nearly 13% and 5% of the median commute time, respectively. In contrast, commute time differences do not reach statistical significance in the suburbs ([Table 3](#t0015){ref-type="table"}b, Model 4), which suggests that having a disability does not have a considerable influence on travel times for suburban residents. These findings extend those of extant research on national and state-level trends (e.g., Brucker and Rollins 2019; [@bb0065]; [@bb0080]) by demonstrating geographic heterogeneity in commuting disparities within a large metropolitan region based on disability status. We find that commute times for disabled workers are longest on average in the center relative to the rest of the region, a finding that would have been masked had our analysis only took place at the scale of the metropolitan region.

### 3.3.2. Race/ethnicity, gender, and other covariates {#s0065}

At the metropolitan scale, white, Hispanic, and Asian women have shorter commute times than comparable white men, while black women have a longer commute time ([Table 3](#t0015){ref-type="table"}a, Model 1). Black, Hispanic, and Asian men also have longer commute times compared to white men. Our findings on gender differences confirm those of earlier studies that found that men had longer commute times on average than women ([@bb0010]; [@bb0050]; Brucker and Rollins 2019; [@bb0135]). Our results on commute time disparities by race/ethnicity are also consistent with earlier research showing that minorities are more likely to have long work commutes (Brucker and Rollins 2019; [@bb0065]). The exception is black women. Their long commute times suggest that they may be less able than other groups of workers to find work close to home and accommodate gendered household responsibilities ([@bb0010]).

We also find significant differences in commute time by travel mode, work location, residential location, educational attainment, public assistance status, and wage earnings. All else being equal, the average one-way commute time of public transit users is 24 min longer than that of non-public transit users. Ceteris paribus, individuals who work in Manhattan commute 11 min longer than people who work elsewhere in the metropolitan region, with commute times varying based on where workers live. Workers residing in the suburbs have the longest commutes. Compared to workers living in the suburbs, workers residing in the center travel 23 fewer minutes and those residing in the inner ring travel 4.5 fewer minutes. Workers with a bachelor\'s degree or higher education have a longer commute time (1.9 min) than workers with less education. Public assistance recipients travel 2.5 min longer than non-recipients. Log hourly wages are positively correlated with commute time which indicates that overall, workers trade longer commute times to secure higher-wage employment. This fortifies what we already know -- that workers who use public transit, have higher levels of education, and higher wages travel longer to get to work ([@bb0010]; Brucker and Rollins 2019).

The variance in commute time attributable to the fixed and random effects differs slightly by intraurban zone. The share of the total variance explained by the fixed effects is highest in the suburbs (33.3%) while similar among the other geographies (ranging from 24.5--26.8%). The proportion attributable to the random effects is lowest in the center (1.4%) while over 2% for the metro, inner ring, and suburbs (ranging from 2.1--2.8%). The variances explained by the varying PUMA-level intercepts are sizeable relative to the variances explained by all model parameters (proportions range from 6 to 10%), indicating the importance of accounting for nested data in statistical models.

3.4. Commute time and wage trade-offs for workers with disabilities {#s0070}
-------------------------------------------------------------------

This section focuses on workers with disabilities alone to identify trends specific to having a disability. When using LMMs to analyze commute times among workers with disabilities, we find that people are generally taking on longer commutes for higher wages across the study area ([Table 4](#t0020){ref-type="table"}a, Model 1). On average, workers with disabilities travel three minutes longer (representing 10% of the median commute time) for each one-unit increase in log hourly wage. Then when we look closely at gender and race/ethnicity, we find that white and Hispanic women have significantly shorter commute times (four and 2.4 min shorter, respectively) than comparable white men. Similar disparities exist in the models for the suburbs and inner ring. Among white workers with disabilities, women have shorter commutes than comparable men, reinforcing the gender gap in commuting seen in previous studies of the white population overall ([@bb0010]; [@bb0055]). The significantly shorter commute time among Hispanic women is unexpected. Previous research at the state and national scales suggests that racialized minority workers with disabilities have commutes that are not significantly different from those of white, male workers ([@bb0065]; [@bb0080]). Further investigation is needed to better understand this finding. Specifically, we speculate whether white and Hispanic women with disabilities are more likely than black women to live in neighborhoods where public transportation and job opportunities are more accessible ([@bb0015]).Table 4LMM results with commute time as the dependent variable (workers with disabilities only).Table 4a. Metro & center*Model 1:Model 2:Entire MetroCenter*VariableEstimate95% CIP-ValueEstimate95% CIP-Value***Fixed Effects****Race/Ethnicity & Gender*White MalerefWhite Female−3.93−5.04, −2.81\< 0.0010.66−4.38, 5.710.80Black Female1.02−0.61, 2.670.225.07−1.04, 11.250.11Black Male1.64−0.31, 3.580.103.23−4.46, 10.980.42Hispanic Female−2.36−4.04, −0.700.0063.48−2.21, 9.230.24Hispanic Male1.24−0.52, 2.990.178.121.68, 14.610.02Asian Female−1.82−4.28, 0.640.152.03−6.06, 10.100.63Asian Male0.41−2.09, 2.910.7511.981.85, 22.090.02*Educational Attainment*Less than HS0.22−1.10, 1.550.742.37−3.14, 7.870.40HS to Associate\'s DegreerefBachelor\'s Degree or Higher1.490.47, 2.500.0040.10−3.96, 4.180.96*Marital Status*Married1.230.33, 2.130.0070.94−2.65, 4.520.61Not Marriedref*Work Status*Part-Time−4.53−5.58, −3.49\< 0.0013.80−0.54, 8.130.09Full-Timeref*Public Assistance Recipient*Yes3.10−0.47, 6.680.09−4.92−15.76, 5.920.38Noref*Public Transit Use*Yes24.1022.94, 25.27\< 0.00118.5415.09, 22.01\< 0.001Noref*Work Location in Manhattan (at PUMA-level)*Yes11.079.73, 12.40\< 0.001−16.76−20.89, −12.65\< 0.001Noref*Home Location (at PUMA-level)*In Center−15.53−18.85, −12.21\< 0.001In Inner Ring−1.33−2.99, 0.320.12In Suburbsref*Age (years)*−0.0004−0.03, 0.030.980.06−0.06, 0.170.34*Log Hourly Wage*3.022.44, 3.59\< 0.0010.54−1.38, 2.450.59***Random Effects****PUMA-Level Intercept*15.1212.13, 19.380.130.06, 0.44*R*^*2*^*(marginal)*0.2400.2088*R*^*2*^*(conditional)*0.2600.2091*AIC*118,963.26448.42*BIC*119,1206535.30  b. Inner ring & suburbVariable*Model 3:Model 4:Inner RingSuburb*Estimate95% CIP-ValueEstimate95% CIP-Value***Fixed Effects****Race/Ethnicity & Gender*White MalerefWhite Female−3.73−5.96, −1.500.001−3.28−4.55, −2.00\< 0.001Black Female0.23−2.13, 2.600.851.45−1.32, 4.210.31Black Male1.61−1.15, 4.380.251.88−1.25, 5.010.24Hispanic Female−3.16−5.65, −0.680.01−2.82−5.45, −0.210.03Hispanic Male0.60−2.00, 3.180.651.11−1.56, 3.760.42Asian Female−2.81−6.38, 0.780.13−1.62−5.34, 2.080.39Asian Male−0.36−3.88, 3.180.84−0.14−3.98, 3.680.94*Educational Attainment*Less than HS0.84−0.97, 2.660.36−1.74−3.77, 0.280.09HS to Associate\'s DegreerefBachelor\'s Degree or Higher0.62−1.04, 2.290.461.590.28, 2.890.02*Marital Status*Married−0.51−1.90, 0.880.471.760.56, 2.960.004Not Marriedref*Work Status*Part-Time−3.18−4.86, −1.50\< 0.001−5.63−6.99, −4.28\< 0.001Full-Timeref*Public Assistance Recipient*Yes−0.16−5.18, 4.870.959.103.58, 14.610.001Noref*Public Transit Use*Yes23.2521.71, 24.80\< 0.00123.2021.15, 25.25\< 0.001Noref*Work Location in Manhattan*Yes7.205.48, 8.92\< 0.00128.1625.70, 30.62\< 0.001Noref*Home Location*In CenterIn Inner RingIn Suburbs*Age (years)*0.008−0.04, 0.060.74−0.01−0.05, 0.030.62*Log Hourly Wage*1.260.32, 2.210.0093.843.09, 4.60\< 0.001***Random Effects****PUMA-Level Intercept*19.8914.33, 29.4813.199.74, 18.89*R*^*2*^*(marginal)*0.2290.277*R*^*2*^*(conditional)*0.2540.295*AIC*50,646.761,267.57*BIC*50,772.2661,397.04

The need to consider the geographic contexts in which people with disabilities live is underscored by notable differences across the intraurban zones in the variance in commute time that is attributable to the fixed and random effects. The share of the total variance explained by the fixed effects is highest in the suburbs (27.7%) and lowest in the center (20.9%). The proportion attributable to the random effects is highest in the inner ring (2.5%) while negligible in the center (0.02%).

Commuting via public transit lengthens the work trips of workers with disabilities in all geographic contexts, from 18.5 min in the center to 23 min in the suburbs and inner ring ([Table 4](#t0020){ref-type="table"}). For those who rely on public transit to get to work, access barriers in the region\'s subway and bus systems may result in longer travel times for workers with disabilities ([@bb0030]; [@bb0065]; [@bb0080]). For disabled workers, we see reduced public transit use (and thus increased private vehicle use) from the center outward ([Table 1](#t0005){ref-type="table"}), a trend that is consistent with disabled workers\' efforts to minimize public transit constraints ([@bb0020]).

Our findings of significant gender and minority disparities in commute time for disabled workers differ from those by [@bb0080], which to our knowledge is the only other study to analyze how sociodemographic factors affect the commuting behavior of people with disabilities alone. Using national-level data, [@bb0080] found that gender and minority status were not significantly correlated with commute distance for Canadians with disabilities. One way to reconcile the disparate findings is to investigate in more detail how commute distance and commute time are related. People who live further away from their workplaces may travel at faster speeds that mitigate the constraint of distance ([@bb0080]) and result in commute times similar to those of residents who live closer to work.

Wage and commute time associations at the scale of the metropolitan region are also evident in the inner ring and suburbs, but not in the center. For each one-unit increase in log hourly wage, workers in the inner ring commute 1.3 min more ([Table 4](#t0020){ref-type="table"}b, Model 3) and workers in the suburbs travel 3.8 min longer ([Table 4](#t0020){ref-type="table"}b, Model 4). In the center, the association between wages and commute time does not reach statistical significance ([Table 4](#t0020){ref-type="table"}a, Model 2), possibly reflecting the co-location and high densities of jobs and housing in Manhattan. Previous research on the general population found that the highest paid workers live in Manhattan where commute times are relatively short ([@bb0010]).

Workers with disabilities undertake longer commutes specifically for good jobs in Manhattan. Compared to people working in the inner ring and suburbs, those who work in Manhattan have a longer commute time -- 11 min longer on average for the entire metropolitan region. Commute time increases as a function of distance from the center. Inner ring and suburban residents travel longer than Manhattan residents -- seven and 28 min, respectively -- to jobs in Manhattan ([Table 4](#t0020){ref-type="table"}b). Our findings corroborate what we know about the population at large -- on average, workers pursue longer commutes in exchange for higher wages ([@bb0010]; Brucker and Rollins 2019; [@bb0200]). The factors that influence the commute times of workers with disabilities are similar to those for the general population. The problem that remains is that workers with disabilities are unable to make up the wage gap with longer commute times (Brucker and Rollins 2019).

4. Conclusion {#s0075}
=============

Our study generates new geographic insights about the impacts of disability status on wage earnings and commute times for residents in the New York metropolitan region. We extend previous research that examined national-level trends (e.g., [@bb0045]; [@bb0100]; [@bb0230]) by investigating metropolitan and intraurban patterns. In doing so, we uncover intraurban variability in wages and commute times that would have gone unnoticed had our analysis stopped at the metropolitan scale. When analyzing intraurban trends, we find marked variability in wage gaps between workers with and without disabilities by geographic zone, with the highest wage gaps in the center and suburbs. Regarding commute time, we find that workers with disabilities have significantly longer commutes than workers without disabilities in the center and inner ring, but not in the suburbs. When looking at disabled workers alone, we find that people largely trade higher wages for longer commutes; however, such substitutions are most pronounced among workers who live in the suburbs and inner ring.

Gender disparities in commute time among workers with disabilities largely mimic those observed in studies of the overall population. Some women may have gendered household responsibilities that motivate them to work closer to home so they can spend more time for household purposes ([@bb0010]; [@bb0050]), and some women with disabilities may restrict their travels for fear of crime and uncomfortable encounters with strangers ([@bb0020]). The notable finding is that female workers face an additional wage penalty for having a disability.

It remains important to continue our collective investigations on the commute patterns of workers with disabilities because there is limited empirical evidence. Our paper is one data point that joins only a few other studies (Brucker and Rollins 2019; [@bb0065]; [@bb0080]). More research is needed on disability and work commutes as inaccessible transportation is identified frequently as a critical obstacle to accessing employment and good jobs for people with disabilities ([@bb0035]; [@bb0165]). We anticipate that work commutes are different for people with disabilities residing in different places across the urban-rural continuum. We also expect varying travel patterns based on disability type and transportation mode. For example, some workers with mobility constraints may live close to their work locations and have short commute times. For workers with disabilities who rely on public transit, we expect long commute times. Such long commute times are borne out in our study of workers with disabilities in the New York region, with its extensive public transit network.

Our findings underscore the need for more accessible and quicker forms of transportation as workers with disabilities are taking on the burden of longer commutes in exchange for higher wages. A more accessible public transportation system also has great potential to improve the mobility and employment rates of people with disabilities. Increasing the availability of centrally located and affordable housing for people with disabilities could also enhance their access to employment. Lower living costs, especially at central locations near job hubs, would help alleviate the disability pay gap and reduce commute time. At the same time, given the current COVID-19 pandemic and the heightened risk of disease exposure from commuting via public transit and working in congregated spaces, the more immediate need may be for policies to support remote work or training for remote jobs. However, since disabled workers are usually overrepresented in service and blue-collar jobs and underrepresented in managerial and professional positions ([@bb0140]; [@bb0170]), they are less likely to have jobs that they can do remotely. For jobs in which working from home is not possible, there is a need for safer public transit commutes and workspaces.

Future research should address the limitations of this study that relies on cross-sectional data and observes trends at one time interval. Longitudinal surveys, while more expensive, would provide richer information about the causal effects of disability over time. For example, [@bb0125] used longitudinal data to show that having a disability increased workers\' financial precarity by increasing the probability of downward mobility in earnings, the likelihood of being at the lower end of the income distribution, and the risk of poverty. More detailed measures of disability that distinguish varying levels of impairment and include people experiencing transitory disability as well as long-term disability would also enhance our understanding of the commutes of workers with disabilities ([@bb0210]). Finally, even though the sample for the New York metropolitan region is large, sample sizes for people with disabilities diminish rapidly as we disaggregate by geographic zone. A larger sample would allow even more detailed intraurban analysis.

To our knowledge, ours is the first case study of intraurban wage and commute patterns among disabled workers in a major metropolitan region in the U.S. Future research should study additional metropolitan areas since each region has distinctive housing and labor markets, transportation systems, and intraurban zones. An *inter*-urban comparison would facilitate assessment of differences and similarities in the wage and commuting trends of workers with disabilities and allow us to determine the extent to which findings in the New York metropolitan region are generalizable to other urban regions.

Qualitative or mixed quantitative and qualitative research has the potential to provide additional insight into the commutes of people with disabilities. Qualitative studies of the commuting behavior of all workers imply that some people with disabilities are unlikely to accept a higher wage job if the commute distance is too far or the travel logistics too onerous. For example, one study utilizing mixed methods revealed that Berkeley residents generally desired an acceptable commute time, one that was contingent on people\'s satisfaction with various aspects of their complete travel experience ([@bb0190]). Another case study in the San Francisco Bay Area also showed that residents with visual impairment sought reasonable work commutes as they navigated their everyday spatiotemporal constraints ([@bb0020]). Qualitative research would help us ascertain whether the major barriers to employment and high wages are related to personal concerns, type of disability, employer discrimination, or inaccessible built environments and transportation networks. Specific interventions can then be identified for improving the wage earnings, travel logistics, and overall quality of life for working-age people with disabilities.
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